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LETTER TO THE EDITOR
This reply refers to the article available at  https://doi.org/10.1007/s00167-019-05618-9.
Dear Professor Karlsson,
Thank you very much for your recent correspondence and in particular the letter from Hiemstra et
al. [5]. We thank them for their careful reading of our publication and gladly use this opportunity to
address the issues they raise.
We acknowledge that they have undertaken a significant amount of research work in this field,
having first published the Banff Patellar Instability Instrument (BPII) in 2013. It was certainly not our
intention to undermine the BPII in any way. Our aim was to report general health related and not
condition specific Quality of Life (QoL) outcome for our patients, in addition to health-economic
outcomes, using the EQ-5D questionnaire. We apologise if this was not easily understood when
reading our paper.
The statement “no study has specifically looked at quality of life (QoL)” is indeed incorrect, as
pointed out by Hiemstra et al. [5]. However, our full statement in the paper reads “no study has
specifically looked at quality of life (QoL) and (emphasis added) health-economic outcomes, in
particular the health state preference value (utility), following surgery for patellofemoral
instability.”, and to our knowledge this is a correct statement.
Hiemstra et al. question the suitability of the EQ-5D-3L as our instrument to measure health-
economic and health-related QoL outcomes in this specific patient population [5]. The EQ-5D is a
Generic Preference Based Measure (GPBM). GPBMs can incorporate the impact of treatment or ill
health on a multidimensional scale and are useful in comparing between interventions and across
conditions [8]. However, GPMBs have been criticised for being insensitive or failing to capture
important aspects of health, which also seems the criticism raised by Hiemstra et al. [4, 8]. Several
Condition-Specific Preference Based Measures (CSPBMs) have therefore been developed for a
number of diseases, albeit only one for a musculoskeletal condition (arthritis) [4, 13]. The outcomes
quoted by Hiemstra et al. are not preference-based outcomes and thus less suitable for health
economic evaluations. The arthritis-specific preference based measure was not better than the EQ-
5D [13]. This should be no surprise, since comparisons across diseases and conditions show that
musculoskeletal conditions have among the largest impact on the EQ-5D [12, 14]. This is also
depicted in a recent systematic review that Hiemstra et al. reference to point low responsiveness for
lower limb reconstruction surgery. However, they neglect to report that EQ-5D was responsive for
elective upper and lower limb surgery, including primary Total Knee Replacement (TKR) and primary
Total Hip Replacement (THR) [10]. EQ-5D-3L has successfully been used to measure quality of life in
soft tissue reconstruction procedures in the past [3, 15]. A most recent cohort study compared the
internal and external responsiveness of the EQ-5D-3L in the setting of knee arthroscopy, with two
other Patient Reported Outcome scores (PROs), concluding in recommending either of these PROs
for soft tissue procedures [9].
In our study the median baseline utility score was 0.69 as measured by the EQ-5D index. This is in
line with scores for chronic musculoskeletal conditions, suggesting the EQ-5D is sufficiently sensitive
to capture the impact of patellar instability on the health state of our patients. The rise in median
utility score from 0.69 to 1.0 after the operation suggests it also captures well the effect of the
operation. As Hiemstra et al. point out, our results had a strong ceiling effect, with the majority of
our patients reporting a utility value of 1 (“perfect health”) after the operation. This was no surprise
to us, since the large ceiling effect of the EQ-5D has been well documented [12, 14]. It simply means
that the EQ-5D may not be fully able to distinguish between respondents whose health statuses are
at the upper end of the scale, but that was never the aim of our study. Of course, this issue might be
important if our aim had been to compare between treatments, for instance two types of surgery.
However, in terms of health economics the relevant comparison would then be between the
accrued benefit over time of the treatments, as measured in Quality Adjusted Life Years (QALYs),
compared to the difference in costs. In other words, the durability of the outcomes comes in play,
together with costs of further surgery, and in practice this is again well assessed using the EQ-5D [8].
Hiemstra et al. are also critical of the Kujala score, which they describe as “an anterior knee pain
scale that does not measure patellofemoral instability, knee function or QoL” [5]. However, this
description contradicts their account of the same score in their excellent paper from 2016 [6], where
they explain it was developed to evaluate the subjective symptoms and functional limitations in
patients with patellofemoral disorders and tested on four different patient cohorts, including
anterior knee pain, patellar subluxation and patellar dislocation, and controls. Their paper also
describes a moderately strong correlation between the Kujala score and two patellar instability
specific scores, the BPII and the Norwich score, which they see as evidence that the three scores are
measuring similar although not exactly the same constructs.
When we set up our prospective patellofemoral database in 2012, patellar instability specific scores
were not available. At the time the Kujala score was the most frequently used outcome score for
these disorders in the United Kingdom and hence we chose this as our measure of functional
outcome pre and postoperatively. Hiemstra et al.’s results [6] suggest that this was indeed a
reasonable choice, although we will certainly consider using a patellar instability specific score such
as the BPII in the future.
Finally, the authors question our use of the multilevel (or mixed) model. We would like to point out
that the mixed model is one of only two methods recommended by the European Medicines Agency
(EMA) to handle missing data [2]. Rules of thumb are not necessarily the best guide to sample sizes:
a widely respected textbook on mixed modeling uses 48 dataset with sample sizes ranging from 5 to
136 [11]. It is therefore always better to tailor the sample size to the study, which we did using our
power analysis. Since we expected heteroskedasticity (see the above discussion on ceiling effects),
we used a robust variance estimator in our analyses. These sandwich estimators are widely used in
econometrics, where highly skewed distributions are the norm, and effectively deal with such issues
[1]. Although we did not include it in the paper, we also performed the analysis of EQ-5D utility and
VAS values using a mixed beta regression model, which fits the data better [7], but we found almost
identical values in terms of means and differences between them. This small difference was also
reported by Hunger et al., and therefore we refrained from reporting it [7]. Colinearity is only an
issue when at least two covariates highly correlate, but it should come as no surprise this was not
the case among our three covariates (age, gender and BMI).
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